Physiological considerations in the design of particulate dosage forms for oral vaccine delivery.
The gastrointestinal tract provides a variety of morphological (e.g. epithelial cells, mucus) and physiological (e.g. enzymes, pH, transporters) barriers to the absorption of peptides and proteins. Approaches to overcome these barriers have included the use of particulates which are taken up by specialized mechanisms present in M cells of the gastrointestinal tract. Due to its limited capacity, this approach has found particular application in the delivery of vaccines. In this review, morphological and physiological characteristics of the gastrointestinal tract which influence the design of particulates for oral delivery will be presented. Particulates have been designed to resist luminal factors responsible for limiting absorption and to target a specialized cell population, the M cells, within the gastrointestinal tract employing both physical and biological approaches (e.g. charge, size, hydrophobicity, surface ligands such as lectins). For vaccines, this approach may have 'particular' attraction due to the signal magnification which can be accomplished in the gut associated lymphoid tissue (GALT). Recent studies have demonstrated that epithelial cells can be converted to M cells following exposure to Peyer's patch lymphocytes. Future studies designed to identify the factor(s) responsible for transient conversion of epithelial cells to M cells could provide an approach to enhance efficiency of vaccine delivery.